I. Introduction
A simplex (in plural, simplexes or simplices) is a generalization [1] of the notion of a triangle or tetrahedron to arbitrary dimensions. Specifically, a k-simplex is a k-dimensional polytope which is the convex hull of its 1 k  vertices. Tetrahedron is the only 3-simplex convex polyhedron having four faces. The angle between two faces of a polytope, measured from perpendiculars to the edge created by the intersection of the planes is called a dihedral angle. Roland K. W. Roeder's Theorem [11] provides the classification of compact hyperbolic tetrahedron by restricting to non-obtuse dihedral angles. A simple polytope P in n -dimensional Mcleod generalized it in his article [9] . D. A. Derevnin, at el [18] found the volume of symmetric tetrahedron.
The tetrahedron shape has a wide application [2] in engineering and computer science. Tetrahedral mess generation is one of such application. In chemistry, the tetrahedron shape is seen in nature in covalent bonds of In this paper, a study on geometric shapes of a special type of tetrahedron called coxeter Andreev's tetrahedron has been carried out by the link of graph theory and combinatorics, and it has been found that there are exactly one, four and thirty coxeter Andreev's tetrahedrons having respectively two edges of order 6 n  , one edge of order 6 n  and no edge of order 6 n  , nN  upto symmetry.
The paper is organised as follows:
The section 1 includes introduction. The section 2 focuses some basic terminologies from graph theory and geometry. The section 3 presents new definitions and results. The conclusions are included in section 4.
II. Basic Terminologies
There is a strong link between graph theory and geometry. Graph theoretical concepts are used to understand the combinatorial structure of a polytope in geometry. Here we will mention some essential terminologies from graph theory and geometry.
Definition 2.1:
A polytope is a geometric object with surfaces enclosed by edges that exist in any number of dimensions. A polytope in 2D, 3D and 4D is said to be polygon, polyhedron (plural polyhedra or polyhedrons) and polychoron respectively. The enclosed surfaces are said to be faces. The line of intersection of any two faces is said to be an edge and a point of intersection of three or more edges is called a vertex. The 1-skeleton of a polytope is the set of vertices and edges of the polytope. The skeleton of any convex polyhedron is a planar graph and the skeleton of any k  dimensional convex polytope is a k  connected graph. [12, 16] .
Properties of Coxeter Andreev's Tetrahedrons
In our work, we pursue the coxeter Andreev's tetrahedron which is a simplex having no prismatic
, no four sided face, but its dihedral angles are non-obtuse. , , , , , T n n n n n n Using second condition of Andreev's polytope: ,, n n n up to symmetry. It is well known that, in a tetrahedron, any two vertices are adjacent to each other. Therefore, 12 , vv and 3
v are adjacent to 4 v and suppose, they are adjacent to 4 v by the edges of order 23 , nn and 1 n respectively as shown in the figure 3.5. ,, n n n up to symmetry.
Corollary 3.12: In a tetrahedron T , the number of same order vertices can be either 2 or 4.
Proof: It is obvious that two vertices in a tetrahedron T can have same order. Again by Theorem 3.11, if any three vertices are of same order, then the fourth vertex is also of same order. That is, there cannot be exactly three vertices of same order. Therefore, in a tetrahedron T , the number of same order vertices can be either 2 or 4. Proof: Let T be a coxeter Andreev's tetrahedron. Also let T has no edge of order 6 n  and with at least one vertex is of order   2, 2, 2 . By corollary 3.12, the number of same order vertices can be either 2 or 4.
Therefore, there will be three cases: Case 1: all (four) the vertices are of order  In this case, we can order at most one edge out of 2 5 6 ,, e e e with 2 because, if we order two or more (all) edges of 2 5 6 ,, e e e by 2, then it falls in case 2 or case 1 respectively. No one of the edges 2 5 6 ,, e e e is ordered by 2.
Suppose, 2 5 6 , By corollary 3.6, the number of edges of order 2 at one vertex is at least 1 and at most 3. Therefore, at 3 By corollary 3.6, the number of edges of order 2 at one vertex is at least 1 and at most 3. Therefore, at 3 v , there exists at least one edge 2 e of order 2 upto symmetry. If 6 e is also of order 2, then it falls in case 2. In this case, we have exactly 1 T of this type upto symmetry. Therefore, there is no tetrahedron of this type. In this case, there are exactly one T of this type upto symmetry. By corollary 3.6, the number of edges of order 2 at one vertex is at least 1 and at most 3. Also, the edges of order 2 must be disjoint as we do not have the vertices of the forms: By corollary 3.6, the number of edges of order 2 at one vertex is at least 1 and at most 3. Also, the edges of order 2 must be disjoint as we do not have the vertices of the forms: 
